KITTELSON & ASSOCIATES, INC.
TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 ~ 503.273.8169

MEMORANDUM

Date: January 2, 2016 Project #: 17808
To: Mike Peebles, PE, OTAK

From: Anais Malinge and Marc Butorac, PE, PTOE

Project: South Cooper Mountain Heights PUD

Subject: Supplemental Analysis

West Hills Development is proposing a modification to the approved South Cooper Mountain PUD
Phase 2 plan to add 10 detached single-family units. The supplemental analysis provided herein
addresses South Cooper Mountain Heights PUD Phase 2 Pre-Application transportation comments
received on December 7, 2016. The additional analysis confirms that the Phase 2 Plan modification
does not impact Streets O, Q, and T to the extent to necessitate a change from L2 to L1 standard (i.e.,
expected traffic volumes will be below the 500 trip threshold).

The analysis provided herein amends the analysis provided in the Supplemental Analysis memorandum
dated October 14, 2015, included as Attachment “A”.

PROPOSED MODIFICATION

The following section summarizes the proposed modification. Exhibit 1 below shows the proposed
modifications to the Phase 2 plan for South Cooper Mountain Heights. As shown, an additional four
units are proposed between Streets M and N, an additional four units are proposed between Streets N
and O, and an additional two units are proposed between Streets O and Q. Streets O, Q, and T are
highlighted in yellow.
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Exhibit 1: Phase 2 Plan Modification
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LOCAL STREET STANDARDS

As described in the October 14, 2015 memorandum, the local streets within the proposed development
will likely only serve residences that abut those streets. Per City of Beaverton development code, traffic
along a L2 street should not exceed 500 vehicles per day. The following analysis demonstrates that the
Street O, Q, and T previously designated as meeting the L2 standard will continue to serve less than the
500 ADT threshold with the proposed modification to the Phase 2 plan.

= Street Q will connect 15 single-family detached homes (compared to 13 in the previously
approved plan) to local Streets O and P, or 145 daily trips.

= Street O will connect 34 single-family detached homes (compared to 30 in the previously
approved plan) to Collector 6¢, or 330 daily trips.

=  Street T will connect 18 single-family detached homes (compared to 18 in the previously
approved plan) to the north-south neighborhood route, or 170 daily trips.

Kittelson & Associates, Inc. Portland, Oregon
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 ~ 503.273.8169

MEMORANDUM

Date: October 14, 2015 Project #: 17808.0
To: Mike Peebles, PE, OTAK

From: Anais Malinge and Marc Butorac, PE, PTOE

Project: South Cooper Mountain Heights PUD

Subject: Supplemental Analysis

The supplemental analysis provided herein addresses completeness review comments for the South
Cooper Mountain Heights Traffic Impact Analysis (May 2015) received from City of Beaverton staff on
September 25, 2015. The two completeness review comments addressed herein include:

1. Phasing plan for the street improvements. The traffic analysis will need to show how the internal
and external circulation system will perform at each stage of development.

2. For any local street not designed to the L1 standard, that applicant’s traffic engineer will have to
show that the expected traffic volumes will be below the 500 trip threshold.

In addition to addressing the above completeness review comments, this supplemental analysis also
provides an updated 2016 total traffic conditions analysis assuming an updated trip generation
estimate per the final South Cooper Mountain Heights site plan.

PHASING PLAN

The following section summarizes the assumed site access phasing, recommended improvements
under 2016 full build-out, and the proposed phased development scheme.

Site Access Phasing

The proposed South Cooper Mountain Heights development assumes two new site access points along
SW 175™ Avenue upon full build-out in year 2016. Site access for the proposed South Cooper Mountain
Heights development will ultimately be provided via three access points upon full build-out of the
South Cooper Mountain Concept Plan area, as described below.

= sw 175" Avenue/Planned Collector 6b, 6¢c — the planned collector provides full access to
the proposed South Cooper Mountain Heights development and is stop-controlled in the
near-term build-out year 2016. This intersection is anticipated to be signalized in the longer

FILENAME: K:|H_PORTLAND|PROJFILE|17808 - SOUTH COOPER MOUNTAIN|REPORTI9 29 15 SUPPLEMENTAL ANALYSIS|17808 SUPP
ANALYSIS_10 14 15.D0CX



South Cooper Mountain Heights PUD Project #: 17808.0
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term as the South Cooper Mountain Concept Plan area develops, particularly to the west of
sw 175% Avenue, and when a connection to SW Loon Drive is realized. The warrants for
this signal will not be met without future development to the west of SW 175" Avenue.

= sw175™ Avenue/High School Site Access — South Site Access — the proposed South Cooper
Mountain Heights south site access provides full signalized access and shares access with
the proposed Beaverton High School. The South Cooper Mountain Heights development will
necessitate the activation of the westbound approach to the signal. In the near-term build-
out year 2016, a majority of trips bound for the SW Roy Rogers Road/SW Scholls Ferry Road
intersection travel through this intersection; however, vehicles will be more evenly
distributed to the other two site-access points (SW 175 Avenue/Planned Collector 6b, 6¢
and SW Loon Drive/Planned Collector 6b, 6¢) in the longer term.

= SW Loon Drive/Planned Collector 6b, 6¢c — the City of Beaverton is currently evaluating
options to construct the portion of the Planned Collector 6b, 6c that lies east of the
proposed South Cooper Mountain Heights development. Upon construction, an additional
site access will be provided via the SW Loon Drive/Planned Collector 6b, 6c.t

Figures 1 through 4 show the trip distribution and assignment for both the weekday AM and PM peak
hours, with and without access to SW Loon Drive. The trip assighment assumes a cumulative approach
to the phased development, assuming Phase 1 is constructed first.

Recommended Improvements

Per the May 2015 Transportation Impact Analysis, the following improvements are proposed upon
2016 full build-out:

»  SW 175" Avenue/SW Kemmer Road — Provide a proportional share contribution per the
2017 Cumulative Impact Analysis to the Washington County MSTIP-led project which will
result in the installation of a new traffic signal and exclusive northbound and southbound
left-turn lanes with protected phasing. (MSTIP — Years 1-3). The proportional share
contribution is $214,302 per the methodology agreed to by Washington Countyz.
Attachment “A” includes the proportional share calculations for all proposed developments
in the River Terrace and South Cooper Mountain Planning areas.

! Under City of Beaverton staff direction, the May 2015 Transportation Impact Analysis did not include the SW Loon
Drive connection for the 2016 build-out analysis. However, this supplemental analysis was conducted with and without

the SW Loon Drive connection.

% The proportional share contribution reflects the most up to date trip generation estimate for the South Cooper

Mountain Heights site.

Kittelson & Associates, Inc. Portland, Oregon
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= sw 175" Avenue/Planned Collector 6b, 6¢c — Provide a stop-controlled intersection with a
new 100-foot southbound left-turn lane and exclusive westbound right- and left-turn lanes.
(MSTIP — Years 1-3)

= Ssw 175" Avenue/High School — South Site Access — Install a traffic signal (or modify the
conditioned High School Site-Access traffic signal) with a 100-foot southbound left-turn lane
and westbound shared through-right and left-turn lanes. (MSTIP — Years 1-3)
= SW Roy Rogers Road-SW 175" Avenue/SW Scholls Ferry Road — Optimize signal timing to
provide additional green time to the northbound and southbound movements.
= Any future landscaping, above-ground utilities, and site signage should be located and
maintained such that they provide minimum required sight lines in either direction at all
access locations.
Based on a draft MSTIP High Growth Project list published in June 2015, the SW 175™ Avenue/SW
Kemmer Road intersection and the SW 175" Avenue segment between the Planned Collected 6b, 6¢
and SW Scholls Ferry Road are both planned within one to three years (Attachment “B”).

Kittelson & Associates, Inc. Portland, Oregon
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South Cooper Mountain Heights PUD
October 14, 2015

Project #: 17808.0
Page 8

Phased Development

Exhibit 1 below shows the proposed phased development plan for South Cooper Mountain Heights.

Exhibit 1: Site Phasing

N
\
[N N\,

AN

N
10 MLTI-UsE W, 8
FATHNAY

STORWATER:
FACILITY

IMPROVEMENTS
(ULTIMATE BUILG0T)

FUTLEE HigH
SCHOOL SITE

o
o fscs
N

/oA

STORMWATER
FACILITY

FULREg
:sz§
/H.

As shown in Exhibit 1, the South Cooper Mountain Heights development is proposed to develop in five
phases. Phase 1 abuts SW 175" Avenue. Access to Phase 1 will be provided through the two main
access points along SW 175" Avenue. Phase 2 is in the northern guadrant of the site and abuts SW
Loon Drive. Phase 3 is west of the existing neighborhood and feeds in to SW Moorhen Way and SW
Oystercatcher Lane. Phase 4 is southeast of Phase 1 and is dependent on Phase 1 to develop in order to
gain access to the larger transportation network. Phase 5 represents the multi-family portion of the
development and sits on the northeast quadrant of the SW Roy Rogers Road/SW Scholls Ferry Road
intersection. Table 1 summarizes the cumulative trip generation assuming sequential phased

development.

Kittelson & Associates, Inc.

Portland, Oregon
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Table 1: Estimated Cumulative Trip Generation

Total Weekday AM Peak Hour Weekday PM Peak Hour
Size Daily
Land Use (Units) Trips Total In Total ]
Phase 1

Single Family Detached 210 83 790 60 15 45 110 70 30
Townhome 230 43 250 20 5 15 25 15 10
Apartments 220 0 0 0 0 0 0 0 0

Total Net-New Trips 126 1,040 80 20 60 135 85 40

Phase 1+2

Single Family Detached 210 239 2,280 175 45 130 265 160 95
Townhome 230 43 250 20 5 15 25 15 10
Apartments 220 0 0 0 0 0 0 0 0

Total Net-New Trips 282 2,530 195 50 145 290 175 105

Phase 1+2+3

Single Family Detached 210 272 2,590 200 50 150 310 195 110
Townhome 230 43 250 20 5 15 20 15 10
Apartments 220 0 0 0 0 0 0 0 0

Total Net-New Trips 315 2,840 220 55 165 330 210 120

Phase 1+2+3+4

Single Family Detached 210 272 2,590 200 50 150 310 195 110
Townhome 230 110 640 50 10 40 55 40 20
Apartments 220 0 0 0 0 0 0 0 0

Total Net-New Trips 382 3,230 250 60 190 365 235 130

Full Build-Out

Single Family Detached 210 272 2,590 205 50 155 310 195 115
Townhome 230 110 640 50 10 40 55 35 20
Apartments 220 340 2,260 175 35 140 210 135 75

Total Net-New Trips 722 5,490 430 95 335 575 365 210

As required by City of Beaverton staff, the following analysis identifies when each proposed street
improvement is needed based on the previously summarized phasing plan.

sw 175" Avenue/SW Kemmer Road (2019-2023 MSTIP — Years 1-3)

The intersection improvements are in the 1-3 year planning horizon per the 2019-2023 MSTIP draft
project list. Per the May 2015 TIA, the proposed South Cooper Mountain Heights development is to
provide proportional share contribution per the 2017 Cumulative Impact Analysis to the Washington
County led MSTIP project which will result in the installation of a new traffic signal and exclusive
northbound and southbound left-turn lanes with protected phasing. This contribution should be
submitted either as a lump sum or proportion to the trips generated by each phase, as shown in Table
2.

Kittelson & Associates, Inc. Portland, Oregon
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Table 2: SW 175" Avenue/SW Kemmer Road Proportional Share

Phase 1 16 21 18 19% $39,767
Phase 2 23 31 27 28% $59,651
Phase 3 5 7 6 6% $13,256
Phase 4 6 7 7 7% $15,465
Phase 5 36 41 39 40% $86,162
Build-Out 86 107 97 100% $214,302

SW 175" Avenue/Planned Collector 6b, 6¢

The SW 175" Avenue/Planned Collector 6b, 6¢ is proposed as a stop-controlled intersection including a
new 100-foot southbound left-turn lane and exclusive westbound right- and left-turn lanes. The
intersection is within the 2019-2023 MSTIP draft project list. However, assuming the proposed
development develops before improvements are made along SW 175™ Avenue, the southbound left-
turn lane would be warranted upon construction of Phase 1. Attachment “C” includes the left-turn lane
warrant.

SW 175" Avenue/High School-South Site Access

The intersection improvements for the SW 175" Avenue/High School-South Site Access includes the
installation of a traffic signal (or modify the conditioned High School Site-Access traffic signal) with a
100-foot southbound left-turn lane and westbound shared through-right and left-turn lanes. The
intersection is within the 2019-2023 MSTIP draft project list. Based on the development context?, there
are three scenarios in the overall development scheme, including:

1. South Cooper Mountain Heights develops before the High School and before the completion of
the MSTIP project.

2. South Cooper Mountain Heights develops after the High School and before the completion of
the MSTIP project.

3. South Cooper Mountain Heights develops after both the High School and the MSTIP project.

No matter the scenario, the southbound left-turn lane is warranted and the westbound approach
should be developed upon build-out of Phase 1. Assuming Scenario 1, the intersection does not meet
signal warrants until full 2016 build-out of the site. As such, the west approach would be stop-
controlled, with one through travel lane in each direction, a southbound left-turn lane, and a

* The full intersection improvement is contingent on the High School development, the Washington County MSTIP
project along SW 175" Avenue, and the proposed South Cooper Mountain Heights development. It is unknown which

of these will materialize first.

Kittelson & Associates, Inc. Portland, Oregon




South Cooper Mountain Heights PUD Project #: 17808.0
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westbound shared through-right and exclusive left-turn lane until full build-out of the development.
Attachment “D” includes the left-turn lane warrant and signal warrant assuming Scenario 1.

SW Roy Rogers Road-SW 175" Avenue/SW Scholls Ferry Road

Per the May 2015 TIA, full build-out of the South Cooper Mountain Heights development will likely
necessitate the optimization of signal timing to provide additional green time to the northbound and
southbound movements. The phasing scheme does not impact the need for optimization — signal
timing should be optimized following the completion of Phase 5.

LOCAL STREET STANDARDS

Exhibit 2 shows the transportation network for the South Cooper Mountain Concept Plan. As shown, a
east-west collector (Collector 6c) is proposed through the South Cooper Mountain Heights
development along with a north-south neighborhood route. Development to the north of the proposed
South Cooper Mountain Height’s site will be served by Alvord Lane, a proposed east-west
neighborhood route. To this end, there are relatively limited trips anticipated to travel south through
the site as those residents are likely to experience faster travel times along Alvord Lane to SW 175"
Avenue.

Exhibit 2: South Cooper Mountain Concept Plan Transportation Network
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Source: City of Beaverton, South Cooper Mountain Concept Plan, ES-11

The local streets within the proposed development will likely only serve residences that abut those
streets. Exhibit 3 shows the local streets within the site with a L2 standard (the streets highlighted in
yellow are those proposed as L2 streets). Per City of Beaverton code, traffic along a L2 street should not

Kittelson & Associates, Inc. Portland, Oregon
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exceed 500 vehicles per day. The following analysis demonstrates that none of the streets with the L2
designation will exceed the 500 ADT threshold.

Exhibit 3: L2 Street Standard
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The following local streets are designated as L2 and are direct access points to the larger street
network:

Street C will connect 35 single family detached homes to Collector 6¢, or 330 daily trips.
= Street D will connect 35 single family detached homes to Collector 6¢, or 330 daily trips.

= Street E will connect 13 single family detached homes and 43 single family attached homes
to Collector 6¢, or 370 daily trips.

= Street P will connect 51 single family detached homes to Collector 6c, or 490 daily trips.
= Street O will connect 30 single family detached homes to Collector 6¢, or 290 daily trips.

= Street T will connect 18 single family detached homes to the north-south neighborhood
route, or 170 daily trips.

= Street R and Street S connect 33 single family detached homes to SW Moorhen Way and SW
Oystercatcher Lane, or 310 daily trips.

Kittelson & Associates, Inc. Portland, Oregon
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= Street L and Street K connect 67 single family attached homes to Street F, or 390 daily trips.

2016 TOTAL TRAFFIC CONDITIONS UPDATE

The following section serves as an amendment to the May 2015 TIA. Since submittal of the May 2015
TIA, the trip generation estimates have changed due to updates to the site layout. Table 3 provides a
summary of the May 2015 and October 2015 trip generation estimates and the associated difference.
As shown, there are an estimated 160 additional daily trips, 15 additional weekday AM peak hour trips
(-5in, +20 out), and 45 additional weekday PM peak hour trips (+30 in, +15 out).

Table 3: Trip Generation Estimate Difference

Total Weekday AM Peak Hour Weekday PM Peak Hour
Size Daily
Land Use (Units) Trips Total In Out Total I}
May 2015 TIA

Single Family Detached 210 308 2,930 230 60 170 319 195 115
Townhome 230 104 600 45 10 35 55 35 20
Apartments 220 270 1,800 140 30 110 165 105 60

Total Net New Trips 682 5,330 415 100 315 530 335 195

October 2015 Update

Single Family Detached 210 272 2,590 205 50 155 310 195 115
Townhome 230 110 640 50 10 40 55 35 20
Apartments 220 340 2,260 175 35 140 210 135 75

Total Net New Trips 722 5,490 430 95 335 575 365 210

Difference (October 2015 Update - May 2015 TIA)
Total Net New Trips | +40 | +160 | +15 | -5 | +20 | +45 +30 | +15

Figure 5 shows the 2016 total traffic conditions assuming the updated trip generation estimate and
mitigations documented in the May 2015 TIA, Figures 1 and 3 includes the trips distribution and
assignment. As shown, all study intersections continue to operate acceptably assuming the provision of
the May 2015 mitigations, as listed below:

= SW 175th Avenue/SW Kemmer Road — Provide a proportional share contribution per the
2017 Cumulative Impact Analysis to the Washington County led project which will result in
the installation of a new traffic signal and exclusive northbound and southbound left-turn
lanes with protected phasing.

= SW 175th Avenue/Planned Collector 6b, 6¢ — Provide a stop-controlled intersection with a
new 100-foot southbound left-turn lane and exclusive westbound right- and left-turn lanes.

* Consistent with the May 2015 TIA, the 2016 total traffic conditions assumes no connection to SW Loon Drive.

Kittelson & Associates, Inc. Portland, Oregon
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= SW 175th Avenue/High School-South Site Access — Install a traffic signal (or modify the
conditioned High School Site-Access traffic signal) with a 100-foot southbound left-turn lane
and exclusive westbound shared through-right and left-turn lanes.

= SW Roy Rogers Road-SW 175" Avenue/SW Scholls Ferry Road — Optimize signal timing to
provide additional green time to the northbound and southbound movements.

= Any future landscaping, above-ground utilities, and site signage should be located and
maintained such that they provide minimum required sight lines in either direction at all
access locations.

Attachment “E” includes the 2016 Total Traffic Conditions worksheets.

Kittelson & Associates, Inc. Portland, Oregon
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FINDINGS

The following findings are a result of the analysis provided herein:

e All street improvements documented in the May 2015 TIA will be triggered as part of Phase 1 of
the South Cooper Mountain Heights development.

® None of the streets with the L2 designation will exceed the 500 ADT threshold.

® The updated site layout results in an estimated 160 additional daily trips, 15 additional weekday
AM peak hour trips (-5 in, +20 out), and 45 additional weekday PM peak hour trips (+30 in, +15
out).

e All study intersections continue to operate acceptably under 2016 total traffic conditions
assuming the updated trip generation estimate and the provision of the recommendations
documented in the May 2015 TIA.

Please contact us at (503) 228-5230 if you have any questions regarding this study.

Kittelson & Associates, Inc. Portland, Oregon



Attachment A Proportional Share Calculation



% of Avg. Full Share of

Peak Hour | % of Avg. $2.5 Millon
Trips to Peak Hour | Improvement |1/3 of Full Share
AM Peak [ PM Peak | AvgPeak | 2016 total | Trips to total at 175th/Kemmer
Development Size Hour Trips | Hour Trips | Hour Trips trips added trips [175th/Kemmer| Improvements
Beaverton School District 1,700 272 84 178 10.0% 47.4% 1,185,876 395,292
South Cooper Mountain Heights 722 86 107 97 5.4% 25.7% 642,905 214,302
River Terrace Northwest 175 12 15 14 0.8% 3.6% 89,940 29,980
River Terrace East 286 20 25 23 1.3% 6.0% 149,900 49,967
West River Terrace 138 9 11 10 0.6% 2.7% 66,622 22,207
Roshak Ridge 244 16 20 18 1.0% 4.8% 119,920 39,973
South River Terrace 190 12 16 14 0.8% 3.7% 93,271 31,090
Bull Mountain Dickson 82 7 8 8 0.4% 2.0% 49,967 16,656
Metropolitan Land Group 173 13 18 15 0.9% 4.1% 101,599 33,866




Attachment B Draft MISTIP List
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Attachment C  SW 175™ Ave/Collector 6b, 6¢
Left Turn Lane Warrant



Left-Turn Lane Warrant Analysis

y
A

KITTELSON & ASSOCIATES, INC.
610 SW Alder, Suite 700

Portland, Oregon 97205

(503) 228-5230

Fax: (503) 273-8169

K:\H_Portland\projfile\17808 - South Cooper Mountain\report\9 29 15 supplemental analysis\analysis\warrants\[LT_warr:

Project #: 17808

Project Name: |S Cooper Min Heights
Analyst: axm

Intersection: North Access/175th Ave
Scenario: 2016 Phase 1

Date: 10/13/2015

File:

Input Data:

Advancing Volume (vph) = 617
Left-turning Vehicles (vph) = 9
Opposing Volume (vph) = 557

Speed (mph) =
Number of Approach Lanes =

40

% Left-Turning Vehicles 1%
Critical Gap (sec) = 6
Maneuver Time (sec) = 4
Exit Time (sec) = 1.9
Utilization Factor = 0.02

Opposing Volume (vph)

Left-Turn Lane Warrant Analysis Results

900 4

2 (not applicable for two lanes)

600

500

400

300

200

100

800 \
700
\ LEGEND:
X X X X X X K x) — Required Value
j Actual Value —
']
' \\
' N
| J \
0 200 400 600 800 1000 1200 1400

Advancing Volume (vph)

* Based on Volume Warrants for Left-Turn Storage Lanes at Unsignalized
Grade Intersections (D. Harmelink)



Attachment D SW 175" Ave/S. Access Left
Turn Lane Warrant



Left-Turn Lane Warrant Analysis

y
A

KITTELSON & ASSOCIATES, INC.
610 SW Alder, Suite 700

Portland, Oregon 97205

(503) 228-5230

Fax: (503) 273-8169

K:\H_Portland\projfile\17808 - South Cooper Mountain\report\9 29 15 supplemental analysis\analysis\warrants\[LT_warr:

Project #: 17808

Project Name: |S Cooper Min Heights
Analyst: axm

Intersection: South Access/175th Ave
Scenario: 2016 Phase 1

Date: 10/13/2015

File:

Input Data:

Advancing Volume (vph) = 616
Left-turning Vehicles (vph) = 9
Opposing Volume (vph) = 590

Speed (mph) =
Number of Approach Lanes =

40

% Left-Turning Vehicles 1%
Critical Gap (sec) = 6
Maneuver Time (sec) = 4
Exit Time (sec) = 1.9
Utilization Factor = 0.02

Opposing Volume (vph)

Left-Turn Lane Warrant Analysis Results

900 4

2 (not applicable for two lanes)

800 \
700

500

600 - - @ e @ -x’

400

300

200

100

0 200 400

@
=}

©C D G G G = G

800

LEGEND:
e Required Value
j Actual Value —
1000 1200 1400

Advancing Volume (vph)

* Based on Volume Warrants for Left-Turn Storage Lanes at Unsignalized
Grade Intersections (D. Harmelink)



Attachment E 2016 Total Traffic Conditions



2016 Total Traffic Conditions (Mitigated)

Weekday AM Peak

101: SW 175th Ave & SW Kemmer Rd 10/14/2015
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Y i Y b | b 4 [l
Volume (vph) 35 131 156 15 131 32 121 442 11 20 316 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00  1.00 1.00 1.00 1.00
FIpb, ped/bikes 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Frt 0.93 0.98 1.00  1.00 1.00 1.00 0.85
Flt Protected 0.99 1.00 095 1.00 095 100 1.00
Satd. Flow (prot) 1727 1800 1719 1852 1805 1827 1538
Flt Permitted 0.99 1.00 095 1.00 095 100 1.00
Satd. Flow (perm) 1727 1800 1719 1852 1805 1827 1538
Peak-hour factor, PHF 088 08 08 08 08 08 08 08 08 08 08 088
Adj. Flow (vph) 40 149 177 17 149 36 138 502 12 23 359 22
RTOR Reduction (vph) 0 38 0 0 9 0 0 1 0 0 0 16
Lane Group Flow (vph) 0 328 0 0 193 0 138 513 0 23 359 6
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 2% 3% 7% 2% 3% 5% 2% 9% 0% 4% 5%
Turn Type Split NA Split NA Prot NA Prot NA  Perm
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 18.8 12.9 96 307 14 225 225
Effective Green, g (s) 18.8 12.9 96 307 14 225 225
Actuated g/C Ratio 0.24 0.16 012 0.8 002 028 028
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 406 290 206 712 31 515 433
v/s Ratio Prot c0.19 c0.11 c0.08 ¢0.28 0.01 0.20
v/s Ratio Perm 0.00
v/c Ratio 0.81 0.66 067 0.72 074 070  0.01
Uniform Delay, d1 28.8 314 336 209 390 256 207
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 5.6 8.0 3.6 64.1 4.1 0.0
Delay (s) 40.0 37.1 416 245 103.1 29.7 207
Level of Service D D D C F C C
Approach Delay (s) 40.0 37.1 28.1 334
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 79.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

K:\H_Portland\projfile\17808 - South Cooper Mountain\report\9 29 15 supplemental analysis\analysis\synchro\17808_20 8 ttchmo-mitifaéghetyn

axm

Page 1



2016 Total Traffic Conditions (Mitigated) Weekday AM Peak

103: north-south street name & east-west street name 10/14/2015
" .

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations b [l | b 4

Volume (veh/h) 75 42 561 21 12 511

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 09 095 095 095

Hourly flow rate (vph) 79 44 591 22 13 538

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1282

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1165 602 613

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1136 525 537
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 61 91 99
cM capacity (veh/h) 205 513 960
Direction, Lane # WB1 WB2 NB1 SB1 SB2
Volume Total 79 44 613 13 538
Volume Left 79 0 0 13 0
Volume Right 0 44 22 0 0
cSH 205 513 1700 960 1700
Volume to Capacity 0.39 0.09 0.36 0.01 0.32
Queue Length 95th (ft) 27 5 0 1 0
Control Delay (s) 33.1 12.7 0.0 8.8 0.0
Lane LOS D B A
Approach Delay (s) 25.8 0.0 0.2
Approach LOS D

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15

K:\H_Portland\projfile\17808 - South Cooper Mountain\report\9 29 15 supplemental analysis\analysis\synchro\17808_20 8 ttchmo-mitifaéghetyn
axm Page 2



2016 Total Traffic Conditions (Mitigated) Weekday AM Peak

104: north-south street name & east-west street name 10/14/2015
" .
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations b [l | b 4
Volume (vph) 176 42 540 50 12 575
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 1.00 085 0.99 1.00 1.00
Flt Protected 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1844 1805 1863
Flt Permitted 095 1.00 1.00 035 1.00
Satd. Flow (perm) 1805 1615 1844 656 1863
Peak-hour factor, PHF 095 095 09 095 095 095
Adj. Flow (vph) 185 44 568 53 13 605
RTOR Reduction (vph) 0 35 5 0 0 0
Lane Group Flow (vph) 185 9 616 0 13 605
Heavy Vehicles (%) 0% 0% 2% 0% 0% 2%
Turn Type Prot  Perm NA Perm NA
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 8.4 84 239 239 239
Effective Green, g (s) 8.4 84 239 239 239
Actuated g/C Ratio 020 020 057 057 057
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 320 1041 370 1052
v/s Ratio Prot c0.10 c0.33 0.32
v/s Ratio Perm 0.01 0.02
vic Ratio 052 0.03 059 004 058
Uniform Delay, d1 15.1 13.7 6.0 4.1 5.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.0 0.9 0.0 0.8
Delay (s) 164 137 6.9 4.1 6.7
Level of Service B B A A A
Approach Delay (s) 15.9 6.9 6.6
Approach LOS B A A
Intersection Summary
HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 42.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday AM Peak

105: SW Roy Rogers Rd & SW Scholls Ferry Rd 10/14/2015
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 44 [l LL TR 4 b 4 [l LT

Volume (vph) 15 370 415 302 314 119 405 457 399 187 522 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 55 4.0 4.0 55 4.0 55 4.0 4.0 55

Lane Util. Factor 100 095 100 097 095 1.00 100 100 100 095

Frt 100 100 08 1.00 096 100 1.00 085 1.00 099

Flt Protected 095 100 100 095 1.00 095 100 100 095 1.00

Satd. Flow (prot) 1805 3574 1538 3467 3393 1770 1863 1568 1703 3475

Flt Permitted 095 100 100 095 1.00 095 100 100 095 1.00

Satd. Flow (perm) 1805 3574 1538 3467 3393 1770 1863 1568 1703 3475

Peak-hour factor, PHF 08 08 08 08 08 08 08 08 08 08 08 085

Adj. Flow (vph) 18 435 488 355 369 140 476 538 469 220 614 49

RTOR Reduction (vph) 0 0 48 0 31 0 0 0 87 0 5 0

Lane Group Flow (vph) 18 435 440 355 478 0 476 538 382 220 658 0

Heavy Vehicles (%) 0% 1% 5% 1% 2% 2% 2% 2% 3% 6% 2%  12%

Turn Type Prot NA pm+ov Prot NA Prot NA pm+ov Prot NA

Protected Phases 5 2 3 1 6 3 8 1 7 4

Permitted Phases 2 8

Actuated Green, G (s) 29 217 553 145 333 336  40.1 546 192 257

Effective Green, g (s) 29 217 553 145 333 336  40.1 546 192 257

Actuated g/C Ratio 003 019 048 013 029 029 035 048 017 022

Clearance Time (s) 4.0 55 4.0 4.0 55 4.0 55 4.0 4.0 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 45 677 742 439 986 519 652 747 285 779

v/s Ratio Prot 001 c¢0.12 017 «¢c0.10 0.14 c0.27 ¢029 006 013 019

v/s Ratio Perm 0.11 0.18

v/c Ratio 040 064 059 0.81 0.48 092 083 0.51 0.77 085

Uniform Delay, d1 549 428 215 487 335 39.1 340 207 456 425

Progression Factor 1.00 100 100 100 1.00 1.00 100 100 100 1.00

Incremental Delay, d2 5.7 2.1 1.3 105 0.4 21.0 8.4 06 122 8.4

Delay (s) 60.7 449 227 592 339 60.1 424 213 577 509

Level of Service E D C E C E D C E D

Approach Delay (s) 33.7 443 414 52.6

Approach LOS C D D D

Intersection Summary

HCM 2000 Control Delay 42.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 114.5 Sum of lost time (s) 19.0

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday AM Peak

106: SW Barrows Rd & SW Scholls Ferry Rd 10/14/2015
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 44 [l LT b | b |

Volume (vph) 24 767 165 18 474 14 227 78 24 20 66 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0 4.0

Lane Util. Factor 1.00 095 100 1.00 095 1.00  1.00 1.00  1.00

Frpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 100 100 1.00 1.00 1.00  1.00 1.00  1.00

Frt 1.00 100 085 1.00 1.00 1.00 0.96 1.00 095

Flt Protected 095 1.00 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1612 3539 1538 1703 3526 1787 1743 1641 1730

Flt Permitted 032 100 100 017 1.00 095 1.00 095 1.00

Satd. Flow (perm) 538 3539 1538 303 3526 1787 1743 1641 1730

Peak-hour factor, PHF 082 08 08 082 08 08 08 082 08 08 082 082

Adj. Flow (vph) 29 935 201 22 578 17 277 95 29 24 80 40

RTOR Reduction (vph) 0 0 0 0 2 0 0 7 0 0 14 0

Lane Group Flow (vph) 29 935 201 22 593 0 277 117 0 24 106 0

Confl. Peds. (#/hr) 12 12

Heavy Vehicles (%) 12% 2% 5% 6% 2% 0% 1% 6% 0%  10% 5% 3%

Turn Type pm+pt NA  Free pm+pt NA Split NA Split NA

Protected Phases 5 2 1 6 8 8 4 4

Permitted Phases 2 Free 6

Actuated Green, G (s) 33.7 301 815 305 285 218 218 9.6 9.6

Effective Green, g (s) 33.7 301 815 305 285 218 218 9.6 9.6

Actuated g/C Ratio 0.41 037 1.00 037 035 027 0.27 012 0.12

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 2.6 3.1 2.4 3.1 1.4 1.4 1.4 1.4

Lane Grp Cap (vph) 269 1307 1538 147 1233 477 466 193 203

v/s Ratio Prot 0.00 ¢0.26 000 0.17 c0.15  0.07 0.01  c0.06

v/s Ratio Perm 0.04 c0.13  0.05

v/c Ratio 0.11 072 013 015 048 058 0.25 012 052

Uniform Delay, d1 147 220 00 172 207 259 234 322 338

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 1.9 0.2 0.3 0.3 1.2 0.1 0.1 1.1

Delay (s) 148 239 02 175 21.0 271 235 323 349

Level of Service B C A B C C C C C

Approach Delay (s) 19.6 20.9 26.0 34.5

Approach LOS B C C C

Intersection Summary

HCM 2000 Control Delay 22.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 81.5 Sum of lost time (s) 18.0

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday PM Peak

101: 175th Avenue & SW Kemmer Rd 10/14/2015
A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Y i Y b | b 4 [l
Volume (vph) 18 164 196 20 99 27 177 345 19 25 488 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00  1.00 1.00 1.00 098
FIpb, ped/bikes 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Frt 0.93 0.97 1.00 099 1.00 1.00 0.85
Flt Protected 1.00 0.99 095 1.00 095 100 1.00
Satd. Flow (prot) 1736 1832 1805 1883 1805 1900 1579
Flt Permitted 1.00 0.99 095 1.00 095 100 1.00
Satd. Flow (perm) 1736 1832 1805 1883 1805 1900 1579
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 18 167 200 20 101 28 181 352 19 26 498 30
RTOR Reduction (vph) 0 44 0 0 10 0 0 2 0 0 0 20
Lane Group Flow (vph) 0 341 0 0 139 0 181 369 0 26 498 10
Confl. Peds. (#/hr) 1 1 1 1 1 1
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Split NA Split NA Prot NA Prot NA  Perm
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 4
Actuated Green, G (s) 19.4 11.4 10.1 34.2 28 269 269
Effective Green, g (s) 19.4 11.4 10.1 34.2 28 269 269
Actuated g/C Ratio 0.23 0.14 012 041 003 032 032
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 401 249 217 768 60 609 506
v/s Ratio Prot c0.20 c0.08 c0.10 0.20 0.01 ¢0.26
v/s Ratio Perm 0.01
v/c Ratio 0.85 0.56 083 048 043 082 0.02
Uniform Delay, d1 30.8 33.9 36.0 183 397 262 194
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.8 2.9 23.2 0.5 5.0 8.4 0.0
Delay (s) 46.6 36.7 592 187 447 346 195
Level of Service D D E B D C B
Approach Delay (s) 46.6 36.7 32.0 34.2
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 36.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 83.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday PM Peak

103: 175th Avenue & Collector 6b, 6¢ 10/14/2015
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations b [l | b 4

Volume (veh/h) 47 26 563 82 46 654

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 095 095 095 095 095 095

Hourly flow rate (vph) 49 27 593 86 48 688

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1282

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1421 636 679

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1414 560 607
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF (s) 3.5 3.3 2.2
p0 queue free % 63 94 95
cM capacity (veh/h) 133 489 902
Direction, Lane # WB1 WB2 NB1 SB1 SB2
Volume Total 49 27 679 48 688
Volume Left 49 0 0 48 0
Volume Right 0 27 86 0 0
cSH 133 489 1700 902 1700
Volume to Capacity 0.37 0.06 0.40 0.05 0.40
Queue Length 95th (ft) 25 3 0 3 0
Control Delay (s) 47.2 12.8 0.0 9.2 0.0
Lane LOS E B A
Approach Delay (s) 34.9 0.0 0.6
Approach LOS D

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
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2016 Total Traffic Conditions (Mitigated) Weekday PM Peak

104: 175th Avenue & S Access Road 10/14/2015
" .
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations b [l | b 4
Volume (vph) 110 26 619 192 46 655
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 1.00 085 097 1.00  1.00
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1839 1805 1881
Flt Permitted 095 100 1.00 025 1.00
Satd. Flow (perm) 1805 1615 1839 469 1881
Peak-hour factor, PHF 095 095 095 095 095 095
Adj. Flow (vph) 116 27 652 202 48 689
RTOR Reduction (vph) 0 23 14 0 0 0
Lane Group Flow (vph) 116 4 840 0 48 689
Heavy Vehicles (%) 0% 0% 0% 0% 0% 1%
Turn Type Prot  Perm NA Perm NA
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 7.0 7.0 335 335 335
Effective Green, g (s) 7.0 7.0 335 335 335
Actuated g/C Ratio 014 014 069 069  0.69
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 260 233 1270 323 1299
v/s Ratio Prot c0.06 c0.46 0.37
v/s Ratio Perm 0.00 0.10
v/c Ratio 045 0.02 066 0.15  0.53
Uniform Delay, d1 19.0 178 4.3 2.6 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.0 1.3 0.2 0.4
Delay (s) 202 178 5.6 2.8 4.1
Level of Service C B A A A
Approach Delay (s) 19.8 5.6 4.0
Approach LOS B A A
Intersection Summary
HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 48.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday PM Peak

105: Roy Rogers Road/175th Avenue & Scholls Ferry Road 10/14/2015
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 44 [l LL TR 4 b 4 [l b |

Volume (vph) 45 423 353 457 321 219 360 547 442 191 549 25

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.5 4.0 4.0 5.5 4.0 5.5 4.0 4.0 5.5

Lane Util. Factor 1.00 095 100 097 095 1.00 100 100 1.00 1.00

Frpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 100 100 1.00 1.00

Flpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 100 100 1.00 1.00

Frt 1.00 100 085 1.00 094 1.00 100 085 1.00 0.99

Flt Protected 095 1.00 100 095 1.00 095 1.00 100 095 1.00

Satd. Flow (prot) 1805 3574 1583 3467 3350 1770 1900 1599 1805 1869

Flt Permitted 095 1.00 100 095 1.00 095 1.00 100 095 1.00

Satd. Flow (perm) 1805 3574 1583 3467 3350 1770 1900 1599 1805 1869

Peak-hour factor, PHF 095 095 09 095 09 09 095 095 095 095 095 095

Adj. Flow (vph) 47 445 372 431 338 231 379 576 465 201 578 26

RTOR Reduction (vph) 0 0 58 0 96 0 0 0 65 0 1 0

Lane Group Flow (vph) 47 445 314 431 473 0 379 576 400 201 603 0

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 0% 1% 2% 1% 2% 0% 2% 0% 1% 0% 1% 0%

Turn Type Prot NA pm+ov Prot NA Prot NA  pm+ov Prot NA

Protected Phases 5 2 3 1 6 3 8 1 7 4

Permitted Phases 2 8

Actuated Green, G (s) 62 187 463 180 305 276 500 680 182 406

Effective Green, g (s) 62 187 463 180 305 276 500 680 182 406

Actuated g/C Ratio 005 015 037 015 0.25 022 040 055 015 0.33

Clearance Time (s) 4.0 55 4.0 4.0 55 4.0 55 4.0 4.0 55

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 90 539 591 503 824 394 766 877 265 612

v/s Ratio Prot 003 ¢012 012 c0.14 0.14 c0.21 030 0.07 011 ¢0.32

v/s Ratio Perm 0.08 0.18

v/c Ratio 052 083 053 096 057 096 075 046 076 098

Uniform Delay, d1 574 510 303 526 410 476 316 168 507 413

Progression Factor 1.00 100 100 1.00 1.00 1.00 100 100 1.00 1.00

Incremental Delay, d2 54 100 09 291 1.0 35.3 4.2 04 117 322

Delay (s) 628 610 313 816 420 829 358 172 625 736

Level of Service E E C F D F D B E E

Approach Delay (s) 48.3 60.1 42.3 70.8

Approach LOS D E D E

Intersection Summary

HCM 2000 Control Delay 53.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 123.9 Sum of lost time (s) 19.0

Intersection Capacity Utilization 90.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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2016 Total Traffic Conditions (Mitigated) Weekday PM Peak

106: SW Barrows Rd/SW Loon Dr & Scholls Ferry Road 10/14/2015
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 44 [l LT b | b |

Volume (vph) 37 673 346 78 767 9 223 39 38 11 20 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0 4.0

Lane Util. Factor 100 095 100 100 095 1.00  1.00 1.00  1.00

Frpb, ped/bikes 1.00 1.00 098 1.00 1.00 1.00 099 1.00  1.00

FIpb, ped/bikes 1.00 100 100 100 1.00 1.00  1.00 1.00  1.00

Frt 100 1.00 08 1.00 1.00 1.00 093 1.00 096

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1805 3574 1566 1805 3568 1805 1698 1583 1804

Flt Permitted 022 100 100 023 1.00 095 1.00 095 1.00

Satd. Flow (perm) 414 3574 1566 437 3568 1805 1698 1583 1804

Peak-hour factor, PHF 08 08 08 08 08 08 08 08 08 08 087 087

Adj. Flow (vph) 43 774 398 90 882 10 256 45 44 13 23 7

RTOR Reduction (vph) 0 0 0 0 1 0 0 23 0 0 7 0

Lane Group Flow (vph) 43 774 398 90 891 0 256 66 0 13 23 0

Confl. Peds. (#hr) 2 2 10 10

Confl. Bikes (#/hr) 1 2

Heavy Vehicles (%) 0% 1% 1% 0% 1% 0% 0% 5% 0%  14% 0% 7%

Turn Type pm+pt NA  Free pm+pt NA Split NA Split NA

Protected Phases 5 2 1 6 8 8 4 4

Permitted Phases 2 Free 6

Actuated Green, G (s) 2.7 263 714 335 282 187 187 3.1 3.1

Effective Green, g (s) 297 263 714 335 282 187 187 3.1 3.1

Actuated g/C Ratio 042 037 100 047 039 026 0.26 0.04  0.04

Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0

Vehicle Extension (s) 2.6 3.1 2.4 3.1 1.4 1.4 1.4 1.4

Lane Grp Cap (vph) 238 1316 1566 306 1409 472 444 68 78

v/s Ratio Prot 0.01 0.22 0.02 ¢0.25 c0.14  0.04 0.01 0.01

v/s Ratio Perm 0.07 c0.25 012

v/c Ratio 018 059 025 029 0.3 054 0.5 019  0.30

Uniform Delay, d1 13.0 182 00 114 174 227 202 329 331

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 0.4 0.4 0.9 0.7 0.1 0.5 0.8

Delay (s) 133 189 04 118 184 234 203 334 339

Level of Service B B A B B C C C C

Approach Delay (s) 12.6 17.8 22.6 33.7

Approach LOS B B C C

Intersection Summary

HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 714 Sum of lost time (s) 18.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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